Materials and Methods

Mice
C57BL/6 (BL/6) female mice were obtained from Charles River and used between 6-10 week-old. C57BL/6 TCR (Vα2, Vβ5) transgenic mice (OT-I), UBI-GFP/BL6, Actβ-ECFP/BL6, DsRED, CD45.1/Bl6 were purchased from Jackson lab. OT-I mice were crossed with CD45.1/ BL/6 mice to obtain OT-I CD45.1 mice. OT-I mice were also breed with UBI-GFP/ BL/6, or with the Actβ-ECFP/ BL/6 to obtain the OT-I-GFP and OT-I-CFP mice respectively (22). B6-Foxp3 tm1Mal mice (Foxp3-EGFP) have been described (31). Foxp3-EGFP mice were crossed with transgenic CD45.1/Marilyn (Vα1.1, Vβ6) mice to obtain Marilyn Foxp3-EGFP + mice (32). DEREG mice were also previously described (8). All the mice were housed in Curie Institute SPF and Twincore SPF animal facilities. Live animal experiments were done in accordance with the guidelines of the European Veterinary Department. -sorted cells was 98-99%. Bone marrow-derived DCs were differentiated as previously described (33). Cells were collected after 8-10 days, activated overnight with LPS (1µg/ml; SIGMA) (DCs), and then loaded with the appropriate peptide for 1 hr at 37°C.
The cells were extensively washed before injection.
In vivo Treg depletion
Age matched littermate and DEREG mice, were intraperitoneally (i.p) injected with 80 µg/kg diphteria toxin (DT; Bio laboratories, Calbiochem) dissolved in PBS. DT was injected one day before and at the day of immunization, except as otherwise stated. Treg depletion efficiency was checked in the blood 24 hours after the second DT injection.
The endotoxin levels of DT and PBS used were <0.01 EU/mL.
Immunization
For endogenous CD8 + T cell priming, the immune response of female responder mice to the male-specific minor transplantation Ag H-Y was analyzed. Littermate and DEREG mice were intraperitoneally injected (i.p.) with 5x10 6 fresh male splenocytes. After 12 days, the spleens were harvested and analyzed for the endogenous CD8 + T cell immune response by Uty-(WMHHNMDLI) D b multimer staining.
For endogenous K b -N4 CD8 + T cell priming, 5x10 5 N4 loaded-DCs (0.5 µM), or control DCs were footpad (f.p.) injected into littermates and DEREG mice. For memory recall experiments, mice were challenged after 9 weeks by f.p. injection of 25 µg ovalbumin (OVA, Vorthington corp.) in incomplete Freund adjuvant (SIGMA).
In some experiments mice were immunized with 5x10 5 N4 (1 µM) + Dby (1 µM) loaded- were used as control. After 7 days draining popliteal lymphnodes (dpLNs) and control non dpLNs (ndLNs) were harvested and analyzed by flow cytometry.
In some experiments DCs pulsed or not with the original OT-I ligand SIINFEKL (N4) or the selected derived alterned peptide SIITFEKL (T4) were prepared as described above and f.p. injected. For the analysis of OT-I expansion in vivo, 10 5 OT-I CD45.1 + cells were adoptively transferred 18 hours after peptide-loaded DC immunization. The dpLNs and the control ndLNs were harvested 5 days after the immunization.
Infection with Listeria monocytogenes
On the second day of DT injection mice were infected i.v. with 5x10 3 CFU and challenged 50 days later with 2x10 5 CFU recombinant Listeria monocytogenes expressing OVA (rLM-OVA, derived from wt strain 140403s) (28).
The bacteria were grown in TSB medium till early log phase and their growth was assessed with a photometer at OD 600 . The actual infectious dose was determined by plating the diluted inoculum on TSB agar plates.
The bacterial burden in the spleen and liver of infected mice was assessed 3-5-7 days post-primary infection, or 3 days after memory challenge. The organs were homogenized in 1 mL sterile PBS and serial dilutions were plated on TSB agar containing 50 µg/mL erythomicin to determine the colony forming units (CFU) / organ.
Endogenous immune response to N4 peptide was also analysed. For IFNγ and granzyme B intracellular staining, splenocytes were incubated or not with the N4 peptide for 4 hours at 37°C in the presence of 5µg/ml Brefeldin A (SIGMA).
For in vitro re-stimulation to assess chemokine secretion, splenocytes were harvested 24 hours after infection, 10 5 cells were seeded into round-bottom plates and re-stimulated with 10 6 heat killed (HK)-rLM-OVA per well. Supernatants were collected after 18 hours and chemokine content was measured by FlowCytomix multiplex arrays.
CCL-3/4/5 blocking in vivo
After rLM-OVA infection and 2 days later, mice were injected i.v. with anti-CCL-3/4/5 blocking mAbs (50 µg for each specificity), or isotype-matched control mAbs (R&D;
anti-CCL-4, MAB 451 and AF451; anti-CCL-3, MAB450 and AF450; anti-CCL-5, MAB478; rat IgG2a isotype control MAB006; goat IgG1 isot. Control, AB108) (21, 23).
In some experiments, mice were also immunized by DC f.p. injection as described above, and received i.v. injection of anti-CCL-3/4/5 neutralizing mAbs (50 µg for each specificity), or isotype-matched control mAbs. The CCL-5 antibody was included in the mix because it is a ligand of the same receptor, CCR-5, and may be redundant with the two other chemokines.
Flow Cytometry
The cells were harvested at different time points after immunization. Single cell suspensions were generated, red blood cells were lysed with a hypotonic buffer, and cell number was determined. Cell suspensions were prepared in PBS 0.5% BSA and 2 mM EDTA (FACS buffer) and cells were labelled according to the experiment with anti-CD8 Cells were stained for 1 hr on ice. The relative affinity of the TCRs was determined by dividing the specific multimer staining by the total TCRβ staining intensity, as described (11). The analysis of multimer staining decay has been previously described (12, 15 naive OT-I T cells were added and cells were cultured for additional 10 hours. The assays were performed in RPMI medium, supplemented with 2-mercaptoethanol, Pen-Strep, LGlutamine and 10% FCS (all from GIBCO).
Cytokine and chemokine analysis
Cytokines and chemokines levels were detected using multiplex FlowCytomix assays (eBioscience). In some experiments the chemokine production was also analyzed by ELISA (R&D).
Two-Photon Laser-Scanning Microscopy
One million of DsRED + DCs pulsed or not with N4 or T4 peptides, together with 10 6 of unpulsed CFP + DCs were f.p. injected into DT-treated littermate or DEREG mice as described (9, The data were compared with the two-tailed unpaired Mann-Whitney test.
Statistical Analysis
Unpaired t test (or otherwise mentioned) was used for statistical analysis. Standard error of the mean (sem) and p value were determined using Prism software (Graphpad Software, Inc.). Symbols used *, p<0.05; **, p<0.01 ***, p<0.001, n.s.: not significant). 
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